Laser Processing and Chemistry gives an overview of the fundamentals and applications of lasermatter interactions, in particular with regard to laser material processing. Special attention is given to laser-induced physical and chemical processes at gas-solid, liquid-solid, and solid-solid interfaces. Starting with the background physics, the book proceeds to examine applications of laser techniques in micro-machining, and the patterning, coating, and modification of material surfaces. This fourth edition has been revised and enlarged to cover new topics such as 3D microfabrication, advances in nanotechnology, ultrafast laser technology and laser chemical processing (LCP). Graduate students, physicists, chemists, engineers, and manufacturers alike will find this book an invaluable reference work on laser processing.
This book presents the various types of coherent states introduced and studied in the physics and mathematics literature and describes their properties together with application to quantum physics problems. It is intended to serve as a compendium on coherent states and their applications for physicists and mathematicians, stretching from the basic mathematical structures of generalized coherent states in the sense of Perelomov via the semiclassical evolution of coherent states to various specific examples of coherent states (hydrogen atom, quantum oscillator, ...).
Features
7 Consistent survey of all aspects and usages of coherent states in semiclassical analysis, written by the leading experts in the field 7 Goes beyond existing books on coherent states in terms of a rigorous mathematical framework 7 Describes properties of coherent states together with their applications to quantum physics problems 7 Contains specific examples of coherent states (hydrogen atom, quantum oscillator, ...)
Contents
1 The standard coherent states of quantum mechanics: Introduction; The Weyl-Heisenberg group and the coherent states of arbitrary profile; The coherent states of the Harmonic Oscillator; From Schrödinger to Fock-Bargmann representation.-2 Weyl quantization and coherent states: Classical and Quantum observables; Wigner function; Coherent states and operator norm estimates; Product rule and applications; Husimi functions, frequency sets and propagation; The Wick and anti-Wick quantization.-3 The generalized coherent states in the sense of Perelomov.-4 The SU(1,1) coherent states: Definition and properties; The squeezed states.-5 The SU(2) coherent states.
Fields of interest

Quantum Physics; Applications of Mathematics; Mathematical Methods in Physics
Target groups
Research
D. S. Delion
Theory of Particle and Cluster Emission
Nowadays experimental nuclear physics pushes its limits towards highly unstable nuclei. The theoretical description of proton-rich and neutronrich nuclei or superheavy elements has become an important part of the modern nuclear physics. The main tool to investigate such unstable nuclei concerns radioactive decays, from proton emission to fission processes. We review the main theoretical methods describing decay processes induced by the strong interaction, like Coupled channels method for Gamow resonances, R-matrix theory, Distorted wave approach, Semiclassical approach, Multi step and Two center shell model. Thus, most of the book is addressed to a broad audience within the nuclear physics community. Secondly, this book is an attempt to clarify some fundamental aspects connected with the fine structure or anisotropy in alpha decay and ternary cold fission. Finally, the self consistent microscopic theory of the alpha decay is analyzed.
Features
7 Written by an expert in the field 7 Useful both as a reference and self-study text 7 Self-contained and comprehensive in scope
Contents
Introduction. 
Field of interest
Nuclear Physics, Heavy Ions, Hadrons
Target groups
Research
Discount group
P
Due April 2011
Originally published in the series: Advanced Texts in Physics 4th ed. 2011. 790 p. 314 illus., 4 in color. Hardcover
Coulombic Fluids
Bulk and Interfaces
Ionic liquids have attracted considerable interest in recent years. In this book the bulk and interfacial physico-chemical characteristics of various fluid systems dominated by Coulomb interactions are treated which includes molten salts, ionic liquids as well as metal-molten salt mixtures and expanded fluid metals. Of particular interest is the comparison of the different systems. Topics in the bulk phase concern the microscopic structure, the phase behaviour and critical phenomena, and the metal-nonmetal transition. Interfacial phenomena include wetting transitions, electrowetting, surface freezing, and the electrified ionic liquid/ electrode interface. With regard to the latter 2D and 3D electrochemical phase formation of metals and semi-conductors on the nanometer scale is described for a number of selected examples. The basic concepts and various experimental methods are introduced making the book suitable for both graduate students and researchers interested in Coulombic fluids. 
Apollo 12 -On the Ocean of Storms
In July 1969 the 'amiable strangers' that made up the crew of the historic Apollo 11 flight successfully achieved the first manned lunar landing. Several months later, three close friends set off on an even more challenging mission. Free of the burden of making history, the Apollo 12 astronauts were determined to really enjoy their experience while taking care of business. This is the story of their mission, told largely in their own words. Their exploits and accomplishments showed how conservative the inaugural mission had been. With its two moonwalks, deployment of the first geophysical station on the Moon, and geological sampling, Apollo 12 did what many had hoped would be achieved by the first men to land on the Moon. The Apollo 12 mission also spectacularly demonstrated the precision landing capability required for success in future lunar surface explorations. In addition to official documents, published prior to and after the mission, APOLLO 12 -ON THE OCEAN OF STORMS draws on the flight transcript and post-mission debriefing to recreate the drama.
Features
7 Apart from a 'comic book' released on the 25th anniversary of the mission, this will be the only book devoted entirely to this lunar mission 7 Brings the story to life and utilizes the flight plan, mission report, in-flight transcripts, and post-flight debriefing 7 Features a color section including high-resolution scans recently produced by NASA from original Hasselbad film 
Fields of interest
Coronal Mass Ejections
An Introduction
The book introduces the solar coronal mass ejection phenomena. This includes both those observed in the corona and those further from the Sun, known as interplanetary coronal mass ejections. We discuss the history and physics behind these phenomena, theories describing their launch and evolution, association with other solar eruptive phenomena, and methods employed for their detection and scientific data extraction. Instruments used for their study (past, present and future) are also discussed, along with their resulting space weather effects on Earth and other planets. The latter requires a description of the Earth's magnetosphere, which is also included. Coronal Mass Ejections brings together solar physics, heliospheric physics, and magnetospheric physics, three traditionally separate fields of study.
Features
7 Brings together solar physics, heliospheric physics, and magnetospheric physics, three traditionally separate fields of study 7 Accessible to beginning graduate students who are trying to master difficult fundamental concepts 7 Discusses instruments used for studying solar phenomena and space weather effects on Earth and other planets 
Contents
Quantum Theory of Near-Field Electrodynamics
"Quantum Theory of Near-field Electrodynamics" gives a self-contained account of the fundamental theory of field-matter interaction on a subwavelength scale. The quantum physical behavior of matter (atoms and mesoscopic media) in both classical and quantum fields is treated. The role of local-field effects and nonlocal electrodynamics, and the tight links to the theory of spatial photon localization are emphasized. The book may serve as a reference work in the field, and is of general interest for physicists working in quantum optics, mesoscopic electrodynamics and physical optics. The macroscopic and microscopic classical theories form a good starting point for the quantum approach, and these theories are presented in a manner appropriate for graduate students entering near-field optics. 
Fields of interest
Quantum Optics; Optics and Electrodynamics; Nanotechnology
Target groups
Research P. Kiekens, Ghent University, Belgium; S. Jayaraman, Georgia Institute of Technology, Atlanta, GA, USA (Eds.)
Intelligent Textiles and Clothing for Ballistic and NBC Protection
Technology at the Cutting Edge
This volume describes the latest developments in protective clothing against nearly any kind of threat for both military and civilians. It deals with protection through the use of nanotechnology, interactive clothing and biotechnological processes. Factors such as comfort and ballistics are also considered in the book, and several practical examples are discussed. All papers are written by leading experts in their respective fields. Professionals and students alike will benefit from the knowledge and expertise imparted in these outstanding contributions.
Features
7 Presents the fundamentals of intelligent textiles for ballistic and NBC protection 7 Lays the foundation for the science of engineering design of intelligent textiles 7 Provides a comprehensive assessment of cutting edge research in intelligent textiles 7 Demonstrates the importance of comfort in the successful deployment of intelligent textiles 7 Covers emerging technologies including nanotechnology and antimicrobials for intelligent textiles In the present volume physical properties of ternary amorphous alloys are presented. For each of the 385 alloy systems the data, e.g., on density and structure, on thermal, mechanical, magnetic, electrical and optical properties, as well as on corrosion behavior, are provided in text, tables and figures. The data are published in three parts, the present 2nd part covering 122 alloy systems from B-Be-Fe to Co-W-Zr. Also available on www.springermaterials.com The Landolt-Börnstein subvolume III/44D is the fourth part of an update to the existing eight volumes III/41 about Semiconductors and contains New Data and Updates for III-V, II-VI and I-VII compounds. Each compound is described with respect to its properties, the corresponding references are provided.
Fields of interest
Features
7 Established and reliable, yet recent data are given 7 Renowned scientists have selected, evaluated and compiled the complex information found in literature and journals discharging the user from the burden to browse the primary literature himself 7 The often conflicting literature and contradictory information has been evaluated and assessed 7 The data are presented in a clear standard format. 
Fields of interest
Detectors for Particles and Radiation
Competent experts provide a summary of the enormous progress achieved in the development of new detection methods of charged and neutral particles, and photons. These achievements were initiated by the advent of new particle colliders, e.g. the LHC at CERN but also by non-accelerator experiments. The present 2nd part of the handbook is devoted to the integration of detectors in large experiments, detectors for special applications, as well as the application of detectors in other fields like e.g. medicine, biology, applied physics and industry. 
Compounds with 20 to 136 Carbon Atoms
Supplement to Subvolumes C, F and I
This index is a guide to organic compounds which have material constants of general interest described in the Landolt-Börnstein / New Series. In total in the subvolumes J, K, L and M, 23865 compounds with 83941 references to numerical data are recorded Compiled are volumes containing nuclear magnetic resonance (NMR) and nuclear quadrupole resonance (NQR) data, acoustical and optical properties, structure and molecular constants, mechanical and thermodynamic constants as well as physical properties of liquid crystals. All new compounds are given with the drawing of the chemical structure, the molecular formula, chemical names, the Chemical Abstracts registration numbers (CAS-RN) where known and references to Landolt-Börnstein citations.
Features
7 Standard reference book with selected and easily retrievable data from the fields of physics and chemistry collected by acknowledged international scientists 7 Also available on www.springermaterials.com
Fields of interest
Physics, general; Organic Chemistry
Target groups
Research
Due June 2011
2011. Approx. 550 p. Hardcover
Asymmetric Top Molecules, Part 3
Volume II/29 "Molecular Constants Mostly from Microwave, Molecular Beam, and Sub-Doppler Laser Spectroscopy" is planned to appear as a series A, B, C and D1, D2, D3 for the diamagnetic, and E for the paramagnetic linear and polyatomic species, respectively. Like in the preseding volumes II/24 and II/19, which have appeared in the years around 1999 and 1992, respectively, the diamagnetic substances are arranged in the manner suggested by Hill ("Hill's system", 1900), meaning an almost strict alphabetical order. The ionic species are included in the alphabetical arrangement of the neutral ones in each table. The information is grouped differently in comparison with the previous volumes. All relevant properties of a molecule and the corresponding parameters can be found concentrated under its sum formula in volume II/29. this diminishes the need of turning pages because rotational and related constants, dipole moments, barriers to internal rotation, hyperfine coupling parameters, or Zeeman data were hitherto listed in different tables.
Features
7 Standard reference book with selected and easily retrievable data from the fields of physics and chemistry collected by acknowledged international scientists 7 Also available online on www.springermaterials.com. 
Fields of interest
Muonium-antimuonium Oscillations in an Extended Minimal Supersymmetric Standard Model
This innovative work investigated two models where the muonium-antimuonium oscillation process was mediated by massive Majorana neutrinos and sneutrinos. First, we modified the Standard Model only by the inclusion of singlet right-handed neutrinos and allowing for general renormalizable interactions producing neutrino masses and mixing. The see-saw mechanism was employed to explain the smallness of the observed neutrino masses. A lower bound on the righthanded neutrino mass was constructed using the experimental limits set by the nonobservation of the muonium-antimuonium oscillation process. Second, we modified the Minimal Supersymmetric Standard Model by the inclusion of three righthanded neutrino superfields.
Features
7 Pursues implications of the recent groundbreaking evidence for existence of neutrino oscillations from the experimental study of atmospheric and solar neutrinos 7 Nominated as an outstanding contribution by Purdue University Inspires future experiments to generate more stringent bounds on the model parameters using the procedure developed by this work 7 Helps to solidify relationships between the experimental result of the muonium-antimuonium oscillation process and the model parameters in two specific models 
Fields of interest
Complex Systems
Fractionality, Time-delay and Synchronization "Complex Systems: Fractionality, Time-delay and Synchronization" covers the most recent developments and advances in the theory and application of complex systems in these areas. Each chapter was written by scientists highly active in the field of complex systems. The book discusses a new treatise on fractional dynamics and control, as well as the new methods for differential delay systems and control. Lastly, a theoretical framework for the complexity and synchronization of complex system is presented. The book is intended for researchers in the field of nonlinear dynamics in mathematics, physics and engineering. It can also serve as a reference book for graduate students in physics, applied mathematics and engineering.Dr. Albert C.J. Luo is a Professor at Southern Illinois University Edwardsville, USA. Dr. Jian-Qiao Sun is a Professor at the University of California, Merced, USA.
Features
7 Covers the recent developments and progresses in theory and applications 7 Includes most recent achievements for deterministic dynamical systems with time-delay, plus a new theory for stochastic systems with time-delay 7 Develops a brand-new theory of system synchronization as a universal concept 
Fields of interest
Exotic Nuclear Excitations
By providing the reader with a foundational background in high spin nuclear structure physics and exploring exciting current discoveries in the field, this book presents new phenomena in a clear and compelling way. The quest for achieving the highest spin states has resulted in some remarkable successes which this monograph will address in comprehensive detail. The text covers an array of pertinent subject matter, including the rotational alignment and bandcrossings, magnetic rotation, triaxial strong deformation and wobbling motion and chirality in nuclei.
Features
7 Covers key breakthroughs and major developments in the field of high spin nuclear physics 7 Enables both new and experienced researchers to learn both the background knowledge and current discoveries of nuclear excitations 7 Illustrates the importance of bandcrossing phenomena in elucidating properties of nuclei at high spins
Contents
Rotational alignment and bandcrossings.-Magnetic rotation.-Triaxial strong deformation and Wobbling motion.-Chirality in nuclei. 
Fields of interest
Mindful Universe
Quantum Mechanics and the Participating Observer
The classical mechanistic idea of nature that prevailed in science during the eighteenth and nineteenth centuries was an essentially mindless conception: the physically described aspects of nature were asserted to be completely determined by prior physically described aspects alone, with our conscious experiences entering only passively. During the twentieth century the classical concepts were found to be inadequate. In the new theory, quantum mechanics, our conscious experiences enter into the dynamics in specified ways not fixed by the physically described aspects alone. Consequences of this radical change in our understanding of the connection between mind and brain are described. This second edition contains two new chapters investigating the role of quantum phenomena in the problem of free will and in the placebo effect. Cosmology" provides a comprehensive and up-todate introduction to neutrino physics, neutrino astronomy and neutrino cosmology. The intrinsic properties and fundamental interactions of neutrinos are described, as is the phenomenology of lepton flavor mixing, seesaw mechanisms and neutrino oscillations. The cosmic neutrino background, stellar neutrinos, supernova neutrinos and ultrahigh-energy cosmic neutrinos, together with the cosmological matter-antimatter asymmetry and other roles of massive neutrinos in cosmology, are discussed in detail. This book is intended for researchers and graduate students in the fields of particle physics, particle astrophysics and cosmology. Dr. Zhizhong Xing is a professor at the Institute of High Energy Physics, Chinese Academy of Sciences, China; Dr. Shun Zhou is currently a postdoctoral fellow at the Max Planck Institute for Physics, Germany.
Features 7
The first monograph on neutrino astronomy and neutrino cosmology 7 Covers recent developments and hot topics in neutrino astronomy and neutrino cosmology 7 Provides a comprehensive and up-to-date introduction to neutrino physics, neutrino astronomy and neutrino cosmology 
